The histone acetyltransferase NCOAT contains a zinc finger-like motif involved in substrate recognition.
Nuclear cytoplasmic O-GlcNAcase and acetyltransferase (NCOAT) is a bifunctional enzyme with both glycoside hydrolase and alkyltransferase activity. Its O-GlcNAcase active site lies in the N terminus of the enzyme and its histone acetyltransferase (HAT) domain lies in the C terminus. Whereas the HAT domain of the enzyme is catalytically and structurally similar to other acetyltransferases across subfamilies, NCOAT has a motif resembling a zinc finger-like domain unique to the MYST family of HATs. Among the MYST family, this zinc finger, or zinc finger-like domain, is responsible for making contacts with the histone tails within nucleosomes for the HAT to catalyze its respective reaction. Here, we show that NCOAT has the ability to directly associate with both an acetylated and unacetylated histone H4 tail in vitro, and a potential zinc finger-like motif found in NCOAT is implicated in this nucleosomal contact, and is necessary for fully efficient enzymatic activity. Subsequent to the catalysis of acetyltransfer to lysine 8 of histone H4 for the enzyme, however, the substrate is released and NCOAT can no longer bind H4 in our assays. Furthermore, this finger domain by itself is sufficient to bind histone H4.